A light yellow-coloured, Gram-stain-negative, motile and rod-shaped bacterium, designated strain K-3-1 T , was isolated from reclaimed grassland soils of Belbari, Morang, Nepal. It was able to grow at 4-45 C, at pH 5.0-10.0, and at 0-2 % (w/v) NaCl concentrations. This strain was taxonomically characterized by a polyphasic approach. Based on the 16S rRNA gene sequence analysis, strain K-3-1 T belongs to the genus Massilia and is closely related to Massilia consociata CCUG 58010 
The genus Massilia of the family Oxalobacteraceae, belonging to the phylum Proteobacteria, was first described by La Scola et al. [1] for a strain isolated from blood samples. At the time of writing, the genus Massilia comprises 29 species with validly published names (http://www.bacterio.net/massilia.html), among which Massilia timonae is the type species of the genus [1] .
The species of the genus Massilia are straw-coloured, rodshaped, Gram-staining negative, non-sporulating, motile and strictly aerobic. Chemotaxonomically, species of the genus Massilia are characterized by the presence of ubiqunone-8 as the predominant respiratory quinone; C 12 : 0 , C 10 : 0 3-OH, iso-C 15 : 0 2-OH and/or C 16 : 1 !7c, C 16 : 0 and C 18 : 1 !7c as the major fatty acid; phosphatidylethanolamine, phosphatidylglycerol and diphosphatidylglycerol as the major component of the polar lipid; and DNA G+C content ranges from 62.4 to 68.9 mol% [1, 2] . The members of the genus Massilia have been isolated from a wide variety of habitats including human blood, air, soil, drinking water, ice-core, human clinical specimens, wolfram mine tailing and sewage sludge [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] .
This study describes strain K-3-1 T , a novel member of the genus Massilia, isolated from reclaimed grassland soils of Belbari, Morang, Nepal. Based on the results obtained from phenotypic, genotypic, chemotaxonomic and phylogenetic analyses, strain K-3-1
T is proposed as a novel species of the genus Massilia.
The strain K-3-1 T was isolated using a modified culture technique with 6-well polycarbonate transwell plates as described previously [11] . For pure colonies, the bacterial growth was repeatedly streaked on R2A medium. The pure cultures obtained on R2A agar plates were stored at 4 C for short-term maintenance and restreaked every 3-4 weeks. Before use, the strain was routinely cultivated by streaking on R2A agar incubating at 28 C for 48 h. For long-term maintenance the cultures were preserved at À70 C in R2A broth supplemented with 20 % (v/v) glycerol.
Genomic DNA of the strain K-3-1 T was extracted according to the procedure described by Marmur [12] . The 16S rRNA gene was amplified by PCR using forward primer 27F and reverse primer 1492R [13] . The PCR product was purified with a multiscreen-filter plate (Millipore), and was then sequenced with an Applied Biosystems 3730XL DNA analyzer utilizing the BigDye Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems). A nearly-complete sequence of the 16S rRNA gene was compiled with SeqMan software (DNASTAR Inc.). The nearly complete length 16S rRNA gene sequence of the strain K-3-1 T was 1465 bps. The closest phylogenetic neighbours for this sequence were identified by applying the EZBioCloud server [14] . The 16S rRNA gene sequence of the strain K-3-1 T was subjected to multiple alignment with the sequences of closely related bacteria using CLUSTAL X 2.1 [15] . After multiple alignment, gaps at the 5¢ and 3¢ ends were deleted using the software package BioEdit [16] . Phylogenetic trees were reconstructed by three different methods: the neighbour-joining method [17] , the maximum-parsimony algorithm [18] and the maximumlikelihood algorithm [19] using the MEGA6 program [20] . During the phylogenetic analysis, evolutionary distances were calculated using the Kimura two-parameter model [21] , and bootstrap values were calculated based on 1000 replications [22] . The comparison of the resulting 16S rRNA gene sequence with the available 16S rRNA gene sequences from GenBank using the EZBioCloud server (http://ezbiocloud.net/) [14] 
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Trisodium citrate - Cell size and morphology of the strain K-3-1 T grown on R2A agar for 3 days at 28 C were studied by transmission electron microscopy (Bio-TEM, Hitachi, H-7650, Japan). Colony characteristics were observed after incubation of the bacterial cells at 28 C for 5 days on R2A agar. Gram staining type was determined by the method described by Doetsch [25] and by the KOH-staining testing technique [26] . Motility test was performed in SIM medium (Oxoid) and R2A medium supplemented with 0.4 % agar. Growth on different bacteriological culture media was assessed using R2A agar (MB Cell), nutrient agar (NA; Oxoid), tryptone soya agar (TSA; Oxoid), sorbitol MacConkey agar (MA; Oxoid), marine agar 2216 (Difco), Luria-Bertani agar (LBA; Oxoid), veal infusion agar (VIA; Difco) and brain heart infusion agar (BHI; BD Bacto). Growth at different temperatures was observed on R2A plates incubated at 0-50 C (0, 2, 4, 10, 12, 15, 20, 25, 28, 30, 32, 35, 37, 40, 42, 45 and 50 C). Growth in different NaCl concentrations was examined using R2A broth as the basal medium supplemented with 0-5 % NaCl (w/v, at intervals of 0.5 %) [27] . The optimum pH for growth was assessed in R2A broth and the medium was adjusted to pH 4.0-12.0 (at intervals of 0.5 pH unit) prior to autoclaving using citrate/NaH 2 PO 4 buffer, 0.1M (for pH range 4.0-5.5), phosphate buffer, 0.1M (for pH range 6-7.5), and Tris buffer, 0.2M (for pH range 8-10) [28] , and 5M NaOH (for pH range 10.5-12.0). Testing after autoclaving revealed only minor pH changes. Anaerobic growth was tested on R2A agar incubated at 28 C for 14 days using a BBL anaerobic jar with a GasPak TM EZ Gas Generating Container (Becton Dickinson) [11] . Endospore formation was examined according to the Schaeffer-Fulton method by staining bacterial cells with malachite green [27] . Catalase and oxidase tests were performed as described by Lin et al. [29] . The indole test was conducted by adding Kovac's reagent, and hydrogen sulphide production was tested by observing the presence or absence of blackening in SIM medium (Oxoid). The MR-VP test was performed in MR-VP broth and incubated at 28 C for 48 h [30] . The DNA degradation test was performed by flooding growth on the DNA agar plate with 1M HCl [31] . Starch hydrolysis was performed as described previously [32] and Tween 40, Tween 80 and aesculin hydrolysis tests were conducted according to Smibert and Krieg [33] . Gelatin and casein hydrolysis were assessed according to the procedure described by Cowan and Steel [34] . Hydrolysis tests for CM-cellulose, tyrosine and chitin were conducted using R2A media supplemented with CM-cellulose (1 % w/v), tyrosine (0.1 % w/v) and chitin (1 % w/v) [31] . Other physiological, biochemical and enzymatic activities were performed using API 20NE, API ID 32GN and API ZYM test kits (bioM erieux) according to the manufacturer's instructions.
The respiratory polar lipids were analysed from freeze-dried cells as described by Minnikin et al. [35] . Two-dimensional TLC using chloroform/methanol/water (65 : 25 : 4; by vol.) in the first dimension and chloroform/methanol/acetic acid/ water (40 : 7.5 : 6 : 2, by vol.) in the second dimension was used to analyse the polar lipid profile. Appropriate detection reagents [35, 36] were used to visualize the spots: phosphomolybdic acid reagent, 5 % w/v solution in ethanol (SigmaAldrich) was used to detect total polar lipids; ninhydrin reagent [0.2 % (w/v) solution; Sigma Life Sciences] was used to detect amino lipids; Zinzadze reagent (molybdenum blue spray reagent, 1.3 %; Sigma Life Sciences) was used to detect phospholipids; and a-naphthol reagent was used to detect glycolipids. The respiratory quinones were extracted with chloroform:methanol (2 : 1; v/v) and analysed by HPLC [37, 38] . For the analysis of fatty acids, strain K-3-1 T and its reference strains were cultured on TSA agar plates at 28 C for 3 days. Biomass of all strains was harvested after the same growth phase (late log phase) and subjected to saponification and methylation, and were extracted using the standard MIDI protocol (Sherlock Microbial Identification System, version 6.0B). Analysis of fatty acids was performed with a gas chromatograph (HP 6890 Series GC System; Hewlett Packard) and the fatty acids were identified using the TSBA6 database of the Microbial Identification System [39] .
Measurement of the G+C content of the chromosomal DNA for the strain K-3-1 T was performed according to the procedure described by Mesbah et al. [40] . DNA-DNA hybridization was performed between strain K-3-1 T and 14 reference strains (M. consociata KCTC 23992 T , M. tieshanensis KACC 14940
T , M. kyonggiensis KACC 17471 T , M. Massilia agri (a¢gri. L. gen. n. agri of grassland).
Cells are Gram-stain negative, aerobic, motile with polar flagellum, non-spore forming and rods. The size of the cells is between 0.3 and 0.7 µm wide and 1.2 to 1.4 µm long. The size of the colonies is 1.0-2.0 mm in diameter after incubation on R2A agar at 28 C for 5 days. Colonies on R2A are light yellow circular, smooth, convex and opaque with entire margins. Cells grow well on R2A, and TSA; poorly on NA; and do not grow on MacConkey agar, LB, marine, brain heart infusion agar and veal infusion. Cell growth can be observed at temperatures of 4-45 C (optimum, 20-40 C) and at pH 5.0-10.0 (optimum, 6.5-8.5). The cells grow optimally in the absence of NaCl but can tolerate up to 2 % NaCl. Positive for catalase test but negative for oxidase, H 2 S production, indole production, methyl red and Voges-Proskauer tests. Hydrolyse casein, starch, aesculin, gelatin, DNA, CM-cellulose and tyrosine; weakly hydrolsze Tween 40; and cannot hydrolyse Tween 80 or chitin. With the API ZYM test kit, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, a-chymotrypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase; weak for lipase (C14), trypsin and a-glucosidase; and negative for a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, N-acetylb-glucosaminidase, a-mannosidase and a-fucosidase. During API 20NE testing, positive for nitrate reduction, gelatin and aesculin ferric citrate. Negative for 4-nitrophenyl-bDgalactopyranoside, fermentation of glucose, L-tryptophan, Larginine and urea. The cells assimilate D-glucose, L-arabinose, D-mannose, N-acetyl glucosamine, maltose, malic acid and phenylacetic acid; and cannot assimilate D-mannitol, potassium gluconate, capric acid, adipic acid and trisodium citrate. Can utilize maltose, glycogen, D-glucose, L-arabinose, propionic acid, L-histidine and 3-hydroxybutyric acid;
